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ABSTRACT

To generate multi-functional nano-surfaces, the capillary force lithography (CFL)
has emerged as a simple and economical approach. The authors leveraged the evolution
strategies (ES) to modify nano-surface characteristics with CFL to achieve multiple
functionalities such as frictional, optical, and bactericidal properties. For artificial
intelligence (Al)-driven inverse design, the authors integrated basic multiphysics
principles such as dynamic viscosity, air diffusivity, surface tension, and electric potential
with backward deep learning (DL) on the framework of ES. To overcome the
computational limitations of ES and to enable fast and efficient Al-driven design, the
authors developed a parallel-computing-based ES (named parallel ES) which
demonstrated the desired speed and scalability, accelerating the Al-driven inverse
design of multifunctional nanopatterned surfaces. This talk will introduce this promising
tool to nano research community for advancing Al-driven nanomanufacturing.

Fig. 1 3D view of multi-functional nano-surfaces using the Al-driven inverse design
(from Chapagain et al. 2025).
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